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(54) RECORDER AND REPRODUCING DEVICE FOR VIDEO SIGNAL 
(57)Abstract: 

PURPOSE: To make recording data quantity equal to that of a standard 
television signal by applying 3-dimension orthogonal transformation within 2 
frames to a 2nd broad band video signal so as to compress data quantity, 
thereby improving the compression efficiency and reducing picture quality 
deterioration. 

CONSTITUTION: An in-frame compression processing circuit 40 applies 
2-dimension orthogonal transformation with 2-dimension orthogonal 
transformation to a 1st video signal (standard television signal) or a 2nd video 
signal inputted thereto to attain same data quantity to both the signals. Since the 
2nd video signal has number of picture elements being a multiple of 4/3 of that of 
the 1st video signal, the compression rate is increased to a multiple of 4/3 for the 
2nd video signal. However, an inter-frame arithmetic operation circuit 20 applies 
inter-frame arithmetic operation to a sum and a difference frame of the 2nd video 



signal. Thus, this method is higher in the compression efficiency more than the 
compression efficiency of the in the in-frame processing of the 2nd video signal. 
Number of picture elements of the 2nd video signal is higher than that of the 1st 
video signal, but the compression processing is implemented in the 
sum/difference frame state, the compression efficiency of the 2nd video signal is 
higher than that of the 1st video signal and even when the recording data 
quantity is kept the same, the picture quality deterioration is less. 
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CLAIMS 
[Claim(s)] 

[Claim 1] It is the recording device of the video signal which makes the digitized 
standard television signal the 1st video signal, and makes the television signal 
which the broadband made digitize from said 1st video signal the 2nd video 
signal, the frame which consists of aggregate values of a pixel value inter-frame 
in the two-frame unit of said 2nd video signal, and difference -- with an 
inter-frame operation means to obtain the frame which consists of values A 
compression processing means in a frame to compress the output signal or said 
1st video signal of said inter-frame operation means using the two-dimensional 



orthogonal transformation of a frame unit, The recording device of the video 
signal characterized by having a record means to record the signal acquired 
from said compression processing means in a frame on a record medium. 
[Claim 2] The recording device of the video signal according to claim 1 with 
which the sampling frequency of the 2nd video signal is characterized by being 
4/3 or more times of the sampling frequency of said 1st video signal. 
[Claim 3] The playback means which acquires the record signal recorded by the 
recording device of a video signal according to claim 1 or 2 from said record 
medium, and is made into a regenerative signal, An extension processing 
means in a frame to acquire the video signal of a frame unit for said regenerative 
signal using two-dimensional reverse orthogonal transformation, It has an 
inter-frame reverse operation means to obtain the frame which consists of 
values, the frame which consists of aggregate values of a pixel value inter-frame 
in the two-frame unit of the output signal of said extension processing means in 
a frame, and difference - It is the regenerative apparatus of the video signal 
characterized by being what makes the output signal of said extension 
processing means in a frame an output video signal when said record signal is a 
record signal of said 1st video signal, and makes the output signal of said 
inter-frame reverse operation means an output video signal when it is said 2nd 
video signal. 



[Claim 4] It is the recording device of the video signal which makes the digitized 
standard television signal the 1st video signal, and makes the television signal 
which the broadband made digitize from said 1st video signal the 2nd video 
signal. A screen n (n is positive integer) division for every frame of said 2nd 
video signal A screen separation means to carry out and to acquire the n-th 
partial video signal from the 1st, the frame which consists of said 1st [ the ] with 
the aggregate value of a pixel value inter-frame in the two-frame unit of each 
partial video signal of the n-th partial video signal, and difference - with the n-th 
inter-frame operation means from the 1st which obtains the frame which consists 
of values The 1st compression processing means in a frame which compresses 
said the 1st output signal or said 1st video signal of an inter-frame operation 
means using the two-dimensional orthogonal transformation of a frame unit, The 
2nd which compresses each output signal of n-th inter-frame operation means 
using two-dimensional orthogonal transformation of frame unit from said 2nd 
[ the ] to n-th compression processing means in a frame, The recording device of 
the video signal characterized by having the n-th record means from the 1st 
which records each signal acquired from said 1st [ the ] from the n-th 
compression processing means in a frame on a record medium. 
[Claim 5] The recording device of the video signal according to claim 4 with 
which the sampling frequency of the 2nd video signal is characterized by being 



twice [ more than ] the sampling frequency of said 1st video signal. 
[Claim 6] The 1st which acquires record signal recorded by recording device of 
video signal according to claim 4 or 5 from said record medium, and is made into 
regenerative signal to n-th playback means, The 1st which acquires video signal 
of frame unit for each regenerative signal acquired from n-th playback means 
from said 1st [ the ] using two-dimensional reverse orthogonal transformation to 
n-th extension processing means in a frame, the frame which consists of said 1st 
[ the ] with the aggregate value of a pixel value inter-frame in the two-frame unit 
of each output signal of the n-th extension processing means in a frame, and 
difference — with the n-th inter-frame reverse operation means from the 1st 
which obtains the frame which consists of values and is made into the 
regenerative signal of the n-th partial video signal from said 1st [ the ] It has the 
screen coupling means which carries out screen association of each output 
signal of the n-th inter-frame reverse operation means for every frame from said 
1st [ the ], and is made into the regenerative signal of said 2nd video signal. 
When said record signal is a record signal of said 1st video signal, the output 
signal of said 1st extension processing means in a frame is made into an output 
video signal. It is the regenerative apparatus of the video signal characterized by 
being what makes the output signal of said screen coupling means an output 
video signal when said record signal is said 2nd video signal. 



[Claim 7] It is the recording device of the video signal which makes the digitized 
standard television signal the 1st video signal, and makes the television signal 
which the broadband made digitize from said 1st video signal the 2nd video 
signal. A screen n (n is positive integer) division for every frame of said 2nd 
video signal A screen separation means to carry out and to acquire the n-th 
partial video signal from the 1st, the frame which consists of said 1st [ the ] with 
the aggregate value of a pixel value inter-frame in the two-frame unit of each 
partial video signal of the n-th partial video signal, and difference - with the n-th 
inter-frame operation means from the 1st which obtains the frame which consists 
of values The 1st compression processing means in a frame which compresses 
said the 1st output signal or said 1st video signal of an inter-frame operation 
means using the two-dimensional orthogonal transformation of a frame unit, The 
2nd which compresses each output signal of n-th inter-frame operation means 
using two-dimensional orthogonal transformation of frame unit from said 2nd 
[ the ] to n-th compression processing means in a frame, A synthetic distribution 
means to collect each compression signals acquired from said 1st [ the ] from 
the n-th compression processing means in a frame, and to distribute to the m-th 
(for m to be positive integer) record signal from the 1st further, The recording 
device of the video signal characterized by having the m-th record means from 
the 1st which records the m-th record signal on a record medium from said 1st 



[the]. 

[Claim 8] The recording device of the video signal according to claim 7 with 
which the sampling frequency of the 2nd video signal is characterized by being 
twice [ more than ] the sampling frequency of said 1st video signal. 
[Claim 9] The 1st which acquires m-th record signal from the 1st recorded by 
recording device of video signal according to claim 7 or 8 from said record 
medium, and is made into regenerative signal to m-th playback means, A 
retrosynthesis distribution means to collect each regenerative signals acquired 
from said 1st [ the ] from the m-th playback means, and to acquire the 
regenerative signal of the n-th compression signal from said 1st [ the ], The 1st 
which acquires video signal of frame unit for regenerative signal of each 
compression signal which is output signal of said retrosynthesis distribution 
means using two-dimensional reverse orthogonal transformation to n-th 
extension processing means in a frame, the frame which consists of said 1st 
[ the ] with the aggregate value of a pixel value inter-frame in the two-frame unit 
of each output signal of the n-th extension processing means in a frame, and 
difference - with the n-th inter-frame reverse operation means from the 1st 
which obtains the frame which consists of values and is made into the 
regenerative signal of the n-th partial video signal from said 1st [ the ] It has the 
screen coupling means which carries out screen association of each output 



signal of the n-th inter-frame reverse operation means for every frame from said 
1st [ the ], and is made into the regenerative signal of said 2nd video signal. 
When said record signal is a record signal of said 1st video signal, the output 
signal of said 1st extension processing means in a frame is made into an output 
video signal. It is the regenerative apparatus of the video signal characterized by 
being what makes the output signal of said screen coupling means an output 
video signal when said record signal is said 2nd video signal. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] The aspect ratio of a screen digitizes the video signal with 
which the bands of video signals, such as a standard television signal of 4:3, a 
standard wide television signal of 16:9, and a high definition television signal, 
differ, and this invention compresses the amount of data further, and relates to 
record and the record regenerative apparatus of a video signal to reproduce. 
[0002] 

[Description of the Prior Art] Generally, in performing record or transmission, 



"t --» 



since amount of information of a picture signal is very large, the approach of 
reducing amount of information so that image quality degradation may not be 
visually conspicuous with high efficiency coding is used. For example, drawing 7 
is the block diagram having shown the configuration of the coding equipment 
which used orthogonal transformation. First, the input signal inputted from the 
input terminal 1 is blocked to the block of predetermined magnitude with the 
blocking vessel 2. Next, after performing orthogonal transformation by DC to AC 
converter 3 to each block, it encodes with an encoder 4. Here, since the amount 
of data after a sign is defined beforehand, it performs control which becomes 
below the amount as which the amount of data after coding was determined 
beforehand in an encoder 5. 
[0003] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned 
conventional configuration, it has the technical problem shown below. 
[0004] That is, the signal of not only a signal single as a signal inputted but a 
different signal band, i.e., the standard television signal of an aspect ratio 4:3, 
the standard wide television signal of an aspect ratio 16:9, and the case where 
the high definition television signal of a broadband is inputted further are 
considered. In order to express these signal bands faithfully, the sampling 
frequency which digitizes each television signal must be changed. Since a 



broadband video signal needs a high sampling frequency, the amount of input 
data increases. Therefore, if the same high efficiency coding is performed to 
each video signal, and compressibility is the same, the amount of coded data, 
i.e., the record amount of data, will increase as the video signal of a broadband. 
Moreover, when making the record amount of data the same, compressibility 
became small and the broadband video signal had the technical problem which 
says image quality if the worst happens. 

[0005] This invention aims at offering record of aspect ratios 4:3 and 16:9 and a 
video signal which does not worsen image quality even if record playback is still 
more possible to any video signal of a high definition picture signal, and it does 
not make [ many / extremely ] the record amount of data of the video signal of a 
broadband and it makes compressibility small, and a regenerative apparatus in 
view of record of this conventional image, and the technical problem of a 
regenerative apparatus. 
[0006] 

[Means for Solving the Problem] The recording apparatus of the video signal of 
this invention makes the digitized standard television signal the 1st video signal. 
The television signal which the broadband made digitize from said 1st video 
signal is made into the 2nd video signal, the frame which consists of aggregate 
values of a pixel value inter-frame in the two-frame unit of said 2nd video signal, 



and difference — with an inter-frame operation means to obtain the frame which 
consists of values It has a compression processing means in a frame to 
compress the output signal or said 1st video signal of said inter-frame operation 
means using the two-dimensional orthogonal transformation of a frame unit, and 
a record means to record the signal acquired from said compression processing 
means in a frame on a record medium. And the playback means which acquires 
the record signal on which the regenerative apparatus of a video signal was 
recorded by the recording device of said video signal from said record medium, 
and makes it a regenerative signal, An extension processing means in a frame 
to acquire the video signal of a frame unit for said regenerative signal using 
two-dimensional reverse orthogonal transformation, It has an inter-frame reverse 
operation means to obtain the frame which consists of values, the frame which 
consists of aggregate values of a pixel value inter-frame in the two-frame unit of 
the output signal of said extension processing means in a frame, and difference 
— When said record signal is a record signal of said 1st video signal, the output 
signal of said extension processing means in a frame is made into an output 
video signal, and when it is said 2nd video signal, the output signal of said 
inter-frame reverse operation means is made into an output video signal. 
[0007] Moreover, the recording apparatus of the video signal of this invention 
makes the digitized standard television signal the 1st video signal. The television 



signal which the broadband made digitize from said 1st video signal is made into 
the 2nd video signal. A screen n (n is positive integer) division for every frame of 
said 2nd video signal A screen separation means to carry out and to acquire the 
n-th partial video signal from the 1st, the frame which consists of said 1st [ the ] 
with the aggregate value of a pixel value inter-frame in the two-frame unit of 
each partial video signal of the n-th partial video signal, and difference - with the 
n-th inter-frame operation means from the 1st which obtains the frame which 
consists of values The 1st compression processing means in a frame which 
compresses said the 1st output signal or said 1st video signal of an inter-frame 
operation means using the two-dimensional orthogonal transformation of a 
frame unit, The 2nd which compresses each output signal of n-th inter-frame 
operation means using two-dimensional orthogonal transformation of frame unit 
from said 2nd [ the ] to n-th compression processing means in a frame, It has the 
n-th record means from the 1st which records each signal acquired from said 1st 
[ the ] from the n-th compression processing means in a frame on a record 
medium. And the regenerative apparatus of the video signal which reproduces 
the record signal recorded by the recording device of the video signal The 1st 
which acquires video signal of frame unit for the 1st which obtains from said 
record medium and is made into regenerative signal to n-th playback means, 
and each regenerative signal acquired from said 1st [ the ] from n-th playback 



means using two-dimensional reverse orthogonal transformation to n-th 
extension processing means in a frame, the frame which consists of said 1st 
[ the ] with the aggregate value of a pixel value inter-frame in the two-frame unit 
of each output signal of the n-th extension processing means in a frame, and 
difference - with the n-th inter-frame reverse operation means from the 1st 
which obtains the frame which consists of values and is made into the 
regenerative signal of the n-th partial video signal from said 1st [ the ] It has the 
screen coupling means which carries out screen association of each output 
signal of the n-th inter-frame reverse operation means for every frame from said 
1st [ the ], and is made into the regenerative signal of said 2nd video signal. 
When said record signal is a record signal of said 1st video signal, the output 
signal of said 1st extension processing means in a frame is made into an output 
video signal, and when said record signal is said 2nd video signal, the output 
signal of said screen coupling means is made into an output video signal. 
[0008] Moreover, the recording apparatus of the video signal of this invention 
makes the digitized standard television signal the 1st video signal. The television 
signal which the broadband made digitize from said 1st video signal is made into 
the 2nd video signal. A screen n (n is positive integer) division for every frame of 
said 2nd video signal A screen separation means to carry out and to acquire the 
n-th partial video signal from the 1st, the frame which consists of said 1st [ the ] 



with the aggregate value of a pixel value inter-frame in the two-frame unit of 
each partial video signal of the n-th partial video signal, and difference — with the 
n-th inter-frame operation means from the 1st which obtains the frame which 
consists of values The 1st compression processing means in a frame which 
compresses said the 1st output signal or said 1st video signal of an inter-frame 
operation means using the two-dimensional orthogonal transformation of a 
frame unit, The 2nd which compresses each output signal of n-th inter-frame 
operation means using two-dimensional orthogonal transformation of frame unit 
from said 2nd [ the ] to n-th compression processing means in a frame, It has the 
m-th record means from the 1st which records a synthetic distribution means to 
collect each compression signals acquired from said 1st [ the ] from the n-th 
compression processing means in a frame, and to distribute to the m-th (for m to 
be positive integer) record signal from the 1st further, and said the 1st to m-th 
record signal, on a record medium. And the regenerative apparatus of the video 
signal which reproduces the record signal recorded by the recording device of 
the video signal The 1st which acquires m-th record signal from the 1st recorded 
by recording device of video signal from said record medium, and is made into 
regenerative signal to m-th playback means, A retrosynthesis distribution means 
to collect each regenerative signals acquired from said 1st [ the ] from the m-th 
playback means, and to acquire the regenerative signal of the n-th compression 



signal from said 1st [ the ], The 1st which acquires video signal of frame unit for 
regenerative signal of each compression signal which is output signal of said 
retrosynthesis distribution means using two-dimensional reverse orthogonal 
transformation to n-th extension processing means in a frame, the frame which 
consists of said 1st [ the ] with the aggregate value of a pixel value inter-frame in 
the two-frame unit of each output signal of the n-th extension processing means 
in a frame, and difference - with the n-th inter-frame reverse operation means 
from the 1st which obtains the frame which consists of values and is made into 
the regenerative signal of the n-th partial video signal from said 1st [ the ] It has 
the screen coupling means which carries out screen association of each output 
signal of the n-th inter-frame reverse operation means for every frame from said 
1st [ the ], and is made into the regenerative signal of said 2nd video signal. 
When said record signal is a record signal of said 1st video signal, the output 
signal of said 1st extension processing means in a frame is made into an output 
video signal, and when said record signal is said 2nd video signal, the output 
signal of said screen coupling means is made into an output video signal. 
[0009] 

[Function] By this configuration, although the 1st video signal which is a standard 
television signal compresses the amount of data using the two-dimensional 
orthogonal transformation in a frame, the 2nd video signal of a broadband 



compresses the amount of data using the three-dimension orthogonal 
transformation in two frames. For this reason, although compressibility is small, 
the 2nd video signal of a broadband with much amount of data has good 
compression efficiency, and its image quality degradation decreases, and it is 
made not to make [ many / identically and / extremely ] the record amount of 
data with said 1st video signal. Moreover, the circuit compressed using said 
two-dimensional orthogonal transformation can be shared to the 1st and 2nd 
video signals, and buildup of circuit magnitude can be prevented. 
[0010] 

[Example] Hereafter, the example of this invention is explained with reference to 
a drawing. 

[001 1] The block diagram of the recording apparatus of the video signal which is 
the 1st example of this invention is shown in drawing 1 . 

[0012] In drawing 1 , the terminal which inputs the standard television signal by 
which the 1st input terminal 10 was digitized as the 1st video signal, and the 2nd 
input terminal 20 are the 2nd terminal which inputs the television signal by which 
the broadband was digitized from said 1st video signal as the 2nd video signal, 
the frame by which the inter-frame arithmetic circuit 30 is constituted from an 
aggregate value of a pixel value inter-frame in the two-frame unit of said 2nd 
video signal, and difference — it is the circuit which obtains the frame which 



consists of values. The circuit where the compression processing circuit 40 in a 
frame compresses the output signal or said 1st video signal of said inter-frame 
arithmetic circuit 30 using the two-dimensional orthogonal transformation of a 
frame unit, and a record circuit 50 are circuits which record the signal acquired 
from said compression processing circuit in a frame on a record medium 60. 
[0013] Actuation of the recording device of the video signal of the above 
example [ 1st ] is explained. 

[0014] First, said 1st video signal is a standard television signal of the aspect 
ratio 4:3 used as the specification signal in a current studio image transcription 
device, and a luminance signal is sampled on the frequency of 13.5MHz, and 
two color-difference signals are sampled on the frequency of 6.75MHz, 
respectively, and, generally it is called 4:2:2. Moreover, said 2nd video signal is 
a 4/3 time as many wide television signal as this in a longitudinal direction to said 
1st video signal, and is a signal of an aspect ratio 16:9. Since only a wide part is 
larger than the signal band of said 1st video signal, this 2nd video signal has 
sampled the sampling frequency of a luminance signal and two color-difference 
signals by 4/3 time as many 18MHz (luminance signal) as this and 9MHz (each 
color-difference signal), respectively, therefore, the amount of data of the 2nd 
video signal — 3 minutes of said 1st video signal - there are 4 times. 
[0015] the sum frame which the inter-frame arithmetic circuit 30 performs 



addition and subtraction of a pixel value inter-frame in the two-frame unit of said 
2nd video signal, and consists of only aggregate values, and difference it 
constitutes to the two-frame data of the difference frame which consists of only 
values. Of course, the number of pixels of these sums and a difference frame is 
the original number of frame pixels and the original same number. 
[0016] Even if said the 1st video signal or said 2nd video signal is inputted, the 
compression processing circuit 40 in a frame performs compression processing 
in a frame using two-dimensional orthogonal transformation, respectively, and 
compresses it into the same amount of data. Here, since said 2nd video signal 
has said video signal 4/3 time the number of pixels of the 1 st as described above, 
when treating said 2nd video signal, compressibility is raised 4/3 more time to 
said 1st video signal. However, as for said 2nd video signal, the inter-frame 
operation is performed to the sum frame and the difference frame by the 
inter-frame arithmetic circuit 20 of the preceding paragraph. Therefore, 
compared with carrying out compression processing of the 2nd video signal of 
the original input state by processing in a frame, the compression efficiency 
which compresses the signal of the sum and a difference frame condition is high, 
if the 2nd video signal of an input is a signal near a still picture — each frame — a 
high definition - amount of information - many - inter-frame [ the ] - most 
difference may become equal to a thing without amount of information, and there 



may be little amount of data after compression of a difference frame. Moreover, 
although many will consist of amount of information of the difference frame of 
said still picture condition in the amount of information of a difference frame if it is 
the sequence which has a motion of the 2nd video signal of an input in reverse, 
the amount of information of a sum frame may have little part with a motion, and 
amount of information. It is because this is considered from human being's vision 
property, human being's eyes are following in footsteps of a motion [ an object ] 
on the scene with a motion and the effect of image quality degradation at the 
point of a high definition decreases. 

[0017] Next, a record circuit 50 error-correcting-code-izes the signal after the 
compression obtained from said compression circuit 40 in a frame, becomes 
irregular to a record signal, and is recorded on a magnetic tape 60. By the case 
where they are the case where the amount of data after said compression is the 
1st video signal, and the 2nd video signal, since it is completely the same, the 
same actuation [ be / no relation to an input video signal ] is performed. 
[0018] Since compression processing is performed from the above thing 
according to this example after changing into the sum and a difference frame 
condition although there are more pixels of the 2nd video signal than said 1st 
video signal, even if compression efficiency is the more nearly same than the 
case of said 1st video signal in the amount of data recorded highly, there is little 



the image quality degradation. Furthermore, since it is common use in the same 
processing at the case where said compression processing circuit 40 in a frame 
is said the 1st video signal and 2nd video signal, it is advantageous in respect of 
circuit magnitude. 

[0019] Next, the block diagram of the regenerative apparatus of the video signal 
which is the 2nd example of this invention is shown in drawing 2 . This example 
is the regenerative apparatus of the video signal which restores said the 1st 
video signal or 2nd video signal recorded in the recording device of the video 
signal which is said 1st example from said magnetic tape 60. In drawing 2 , a 
regenerative circuit 51 is a circuit which performs ejection, a recovery, and an 
error correction decryption for the signal currently recorded on the magnetic tape 
60, and acquires the video signal of a compression condition. The extension 
circuit 41 in a frame is a circuit which elongates the video signal of said 
compression condition to the video signal of the original pixel value condition 
using two-dimensional reverse orthogonal transformation, and has been reverse 
processing of said compression circuit 40 in a frame. 

[0020] When the record signal on said magnetic tape 60 compresses said 1st 
video signal, the output signal of this extension processing circuit 41 in a frame is 
outputted from an output terminal 11 as a regenerative signal of the 1st video 
signal as it is. The inter-frame reverse arithmetic circuit 31 is a circuit which 



operates when the record signal on said magnetic tape 60 compresses said 2nd 
video signal, and is a circuit which performs reverse processing of said 
inter-frame arithmetic circuit 30, is made to reconfigurate two frames of the 
original pixel value condition from the sum and a difference frame, and is sent to 
the output terminal 21 of the 2nd video signal. 

[0021] Since said extension processing circuit 41 in a frame can be shared with 
said the 1st video signal and 2nd video signal by the above explanation 
according to this example, it is dramatically advantageous in respect of circuit 
magnitude, furthermore, processing of said inter-frame reverse arithmetic circuit 
31 - the aggregate value of a sum frame and a difference frame, and difference 
- although the frame of the original pixel value condition can be obtained by 
calculating a value, since this processing is the same as processing of said 
inter-frame arithmetic circuit 30, circuit common use with the inter-frame 
arithmetic circuit 30 can be performed. 

[0022] Next, the block diagram of the recording apparatus of the video signal 
which is the 3rd example of this invention is shown in drawing 3 . In drawing 3 , 
the 1st input terminal 100 is a means to input the digitized standard television 
signal as the 1st video signal. The 2nd input terminal 200 is a means to input the 
television signal by which the broadband was digitized from said 1st video signal 
as the 2nd video signal. The screen separation circuit 70 is a means to divide 



said 2nd video signal into two for every frame. The 1st and 2nd inter-frame 
arithmetic circuits 301 and 302 are the same circuits with the inter-frame 
arithmetic circuit 30 of said 1st example, respectively. The 1st and 2nd 
compression processing circuits 401 and 402 in a frame are the same circuits as 
said compression processing circuit 40 in a frame. Moreover, the 1st and 2nd 
record circuits 501 and 502 are the same circuits as said record circuit 50, 
respectively, and record a record signal on a magnetic tape 60, respectively. The 
record rate recorded by this example becomes twice the record rate of said 1st 
example. 

[0023] Although the 1st video signal inputted into the 1st input terminal 100 is a 
standard television signal (4:2:2) of an aspect ratio 4:3 as well as said 1st 
example, the 2nd video signal inputted into the 2nd input terminal 200 is a high 
definition television signal with which it is an aspect ratio 16:9, and is 4/3 time to 
a screen horizontal direction, and the vertical number of scanning lines has said 
1st 2-time video signal. That is, it is the video signal which has the twice as many 
amount of data as this to the wide television signal treated in said 1st example. 
[0024] The screen separation circuit 70 divides a screen area into two for said 
2nd video signal the whole frame, and creates two partial video signals. The 
number of pixels of each partial video signal after division turns into the wide 
television signal and equivalent number which were treated in said 1st example. 



Therefore, said 2nd video signal (high definition television signal) is 
compressible because the partial video signal after division performs two parallel 
processing for the same processing as said 1st example by the screen 
separation circuit 70, respectively. Since compressibility becomes the same as 
that of the case of said wide television signal at this time, the record rate of the 
record signal to a magnetic tape 60 top becomes twice the recording device of 
the video signal of said 1st example. 

[0025] As mentioned above, according to this example, the processing circuit for 
recording said standard television signal, although a high definition television 
signal with the twice [ more than ] as many amount of data as a standard 
television signal is recorded can completely be shared, and it is practical. 
Conversely, if it says, the recording apparatus of the video signal which 
compresses and records a high definition television signal like this example does 
not independently need to prepare a circuit, and has the practical effectiveness 
which can record a standard television signal by compression processing of a 
frame unit. 

[0026] Drawing 4 is the block diagram of the regenerative apparatus of the video 
signal of the 3rd example of this invention, and performs restoration of the 
original high definition television signal or a standard television signal for the 
signal recorded on the magnetic tape 60 by said 3rd example. 



[0027] In drawing 4 , the signal recorded by the 1st and 2nd record circuits 501 
and 502 of said 3rd example is taken out from on a magnetic tape 60, it gets 
over, and an error correction decryption is carried out and the 1st and 2nd 
regenerative circuits 511 and 512 acquire two partial video signals of a 
compression condition. The 1st and 2nd extension processing circuits 411 and 
412 in a frame return the partial video signal of a compression condition using 
two-dimensional orthogonal transformation, respectively, and are reverse 
processings of said 1st and 2nd compression processing circuits 401 and 402 in 
a frame. Since the output signal of said 1st extension processing circuit 411 in a 
frame turns into a regenerative signal of said 2nd video signal as it is when said 
1st video signal which is a standard television signal is recorded on said 
magnetic tape 60, it sends to the 1st output terminal 101 of this example as it is. 
Since the partial video signals acquired from said 1st and 2nd extension circuits 
411 and 412 in a frame are the sum and a difference frame when the record 
signal on said magnetic tape 60 is a record signal of a high definition television 
signal, the 1st and 2nd inter-frame reverse arithmetic circuits 311 and 312 are 
returned to the original pixel value condition from its sum and difference frame. 
The screen coupled circuit 71 is a reverse processing circuit of the inter-frame 
arithmetic circuit 70 which consists of said 3rd example, and is a circuit which 
combines two partial video signals acquired from said 1st and 2nd inter-frame 



reverse arithmetic circuits 311 and 312, reconfig urates to a high definition 
television signal (the 2nd video signal), and is sent to the 2nd output terminal 
201. 

[0028] This example is actuation which performs reverse processing of the 
recording device of the video signal of said 3rd example. The 1st and 2nd 
inter-frame reverse arithmetic circuits 311 and 312 are realizable by making two 
frames which consist of each other aggregate values and subtraction values in 
the sum and the difference frame which is an input signal. Therefore, common 
use of the 1st and 2nd inter-frame arithmetic circuits 301 and 302 in said 3rd 
example and a circuit can be performed. 

[0029] Next, the recording device of the video signal which is the 5th example of 
this invention is explained. The block diagram of this example is shown in 
drawing 5 . In drawing 5 , the terminal which inputs the 1st video signal which is 
a standard television signal (4:2:2) by which the 1st input terminal 100 was 
digitized, and the 2nd input terminal 200 are terminals which input the 2nd video 
signal which is a digitized high definition television signal. This 2nd video signal 
is a high definition television signal sampled with said video signal 3 times the 
frequency of the 1st. Therefore, the 2nd video signal has the 3 times as much 
amount of data as said 1st video signal. 

[0030] Moreover, the screen separation circuit 72 is a circuit which trichotomizes 



a screen for said 2nd video signal for every frame, and the amount of data of 
three divided partial video signals becomes the same as that of said 1st video 
signal. And said three partial video signals are added and subtracted by the 1st, 
2nd, and 3rd inter-frame arithmetic circuits 304, 305, and 306 at a sum frame 
and a difference frame, respectively. Each partial video signal constituted by the 
sum and the difference frame is compressed by the 1st, 2nd, and 3rd 
compression processing circuits 404, 405, and 406 in a frame, respectively. 
Moreover, the 1st compression processing circuit 404 in a frame carries out 
compression processing of the 1st video signal acquired from said 1st input 
terminal 100 at the time of the mode in which the recording apparatus of the 
video signal of this example records said 1st video signal (standard television 
signal). Since the number of pixels of the partial video signal of said 2nd video 
signal and said 1st video signal is the same number at this time as described 
above, the 1st compression circuit 404 in a frame will carry out compression 
processing of the number of pixels of the same number irrespective of whether 
the video signal to treat is the 1st video signal or it is the 2nd video signal. 
However, since the partial video signal of the 2nd video signal acquired from 
said 1st inter-frame arithmetic circuit 304 is formed into the sum and a difference 
frame as said 1st example also described, compression efficiency is better than 
said 1st video signal. Therefore, the amount of data after the compression which 



the 1st compression processing circuit 404 in a frame outputs can do the 
direction which receives the partial video signal of the 2nd video signal more to 
the 1st video signal few. 

[0031] it comes out, and there is a synthetic distribution circuit 80, it collects and 
divides into two equally the partial video signal after the compression obtained 
from the said 1st, 2nd, and 3rd compression processing circuits 404, 405, and 
406 in a frame, and distributes each to the 1st latter record circuit 501 and 2nd 
latter record circuit 502. The 1st and 2nd record circuits 501 and 502 add 
error-correcting-code-izing and a modulation respectively similarly, and record 
them on a magnetic tape 60. 

[0032] When it is the mode in which the recording device of the video signal of 
this example records the 1st video signal, since said synthetic distribution circuit 
80 inputs data only from said 1st compression processing circuit 404 in a frame, 
it is good only by sending the data from the 1st compression processing circuit 
404 in a frame to the 1st record circuit 501 as it is. 

[0033] As explained above, according to this example, by forming a high 
definition television signal with the 3 times as much amount of data as a 
standard television signal into the sum and a difference frame, it can compress 
into said television signal twice the record rate of standard, and is practical. 
Moreover, the three same inter-frame arithmetic circuits, compression circuits in 



[ of three ] a frame, and two record circuits completely constitute, and since the 
compression circuit in [ of one ] a frame of them and one record circuit are 
thoroughly shared with the standard television signal, do not need to prepare 
another circuit and can respond to a high definition television signal and a 
standard television signal, they are still more practical. 

[0034] Drawing 6 is the regenerative apparatus of the video signal which is the 
6th example of this invention, and restores the signal recorded by the recording 
device of the video signal of said 5th example to the original video signal. 
[0035] In drawing 6 , the 1st and 2nd regenerative circuits 511 and 512 take out 
the record signal recorded on the magnetic tape 60, and are a recovery and an 
error-correcting-code-ized circuit. The retrosynthesis distribution circuit 81 is a 
circuit which divides two signals acquired from said the 1st regenerative circuit 
511 and 2nd regenerative circuit 512 into three compressed partial video signals, 
and performs reverse processing of said synthetic distribution circuit 80. The 1st, 
2nd, and 3rd extension processing circuits 414, 415, and 416 in a frame are 
circuits to which it elongates using two-dimensional orthogonal transformation, 
and origin returns three compressed partial video signals. The 1st, 2nd, and 3rd 
inter-frame reverse arithmetic circuits 314, 315, and 316 Since the signal 
acquired from the said 1st, 2nd, and 3rd extension processing circuits 414, 415, 
and 416 in a frame is formed into the sum and a difference frame when the 



record signal of said 2nd video signal is recorded on said magnetic tape 60 the 
aggregate value of its sum and difference frame, and difference — a value is 
acquired and two frames of the original pixel value condition are made — it 
comes out. The screen coupled circuit 73 is a means sent to the 2nd output 
terminal 201 which combines three partial video signals acquired from the 1st, 
2nd, and 3rd inter-frame reverse arithmetic circuits 314, 315, and 316, 
reconfig urates a high definition television signal, and outputs the high definition 
television signal of this example. 

[0036] Since only the signal from said 1st regenerative circuit 511 is acquired 
when the record signal of the 1st video signal which is said standard television 
signal is recorded on said magnetic tape 60, the retrosynthesis distribution 
circuit 81 sends ****** obtained from said 1st regenerative circuit 511 to the 1st 
extension processing circuit 414 in a frame as it is. And since the output signal of 
the 1st extension processing circuit 414 in a frame turns into the 1st video signal 
as it is, it is outputted from the 1st output terminal 101. 

[0037] According to this example, as explained above, it is completely 
constituted by the three same inter-frame reverse arithmetic circuits, extension 
processing circuits in [ of three ] a frame, and two regenerative circuits, and 
since the extension processing circuit in [ of one ] a frame of them and one 
regenerative circuit are thoroughly shared with the standard television signal, do 



not need to prepare another circuit and can respond to a high definition 
television signal and a standard television signal, they are still more practical. 
[0038] In addition, in said 2nd and 3rd examples, although the 2nd video signal 
is made into the high definition television signal The wide television signal in said 
1st and 2nd examples is considered as an input. Said screen separation circuit 
70 the signal acquired from the 2nd input terminal 200 to the 1st inter-frame 
arithmetic circuit 301 as it is Delivery, Moreover, if said screen coupled circuit 71 
sends the signal acquired from the 1st inter-frame reverse arithmetic circuit 311 
to the 2nd output terminal 201 as it is, it will become actuation equivalent to the 
recording device of the video signal of said 1st and 2nd examples, and a 
regenerative apparatus. Moreover, even if it also sets in said 5th and 6th 
examples and makes it input and output said wide television signal as the 2nd 
video signal, compression extension processing is carried out and the 
equipment which can carry out record playback can be constituted. 
[0039] Moreover, although considered as the video signal with the 4/3 time as 
much amount of data as a standard television signal as a wide television signal 
in this example, the video signal further sampled with high frequency may be 
used. It can respond easily then by raising the clock of the compression 
processing circuit 40 in a frame of the 1st and 2nd examples, and the part whose 
number of pixels of the video signal which the compression extension 



r 

processing 41 in a frame treats increased and a circuit of operation. Of course, 
this response is easy to correspond similarly in the 3rd and 4th examples. 
Furthermore, in the 5th and 6th examples, record playback of the wide television 
signal of 1/2 of the amounts of data of this compressibility, then a high definition 
television signal is possible in a wide television signal and a high definition 
television signal. 

[0040] Moreover, although the number of scanning lines of the high definition 
television signal in this example was explained as twice of a standard television 
signal, you may be the high definition television signal of the twice [ more than ] 
as many number of scanning lines as this. What is necessary is just to block 
each compression in frame / extension processing circuit so that 
two-dimensional orthogonal transformation can be performed according to the 
number of scanning lines and the number of horizontal picture elements of the 
video signal to input. 

[0041] Furthermore, although the sampling frequencies of a high definition 
television signal differed and the 3rd and 4th example and 5th and 6th examples 
explained, the high definition television signal of the completely same sampling 
frequency may be used, since the signal on the magnetic tape made to record 
with the recording device of the video signal of the 3rd example and the 5th 
example can completely be made the same according to the response of the 



screen separation technique or the synthetic distribution technique of the signal 

after compression at this time — that magnetic tape — the regenerative apparatus 

of the video signal of the 4th and 6th examples ~ either is reproducible. 

[0042] In addition, each means in this invention may be realized by software 

using a computer. 

[0043] 

[Effect of the Invention] Although compressibility is small, the 2nd video signal of 
a broadband with much amount of data has good compression efficiency, and its 
image quality degradation decreases, and it can be prevented from making 
[ many / identically and / extremely ] the record amount of data with said 1st 
video signal from the above explanation according to this invention. 
[0044] Moreover, a means to compress using two-dimensional orthogonal 
transformation can be shared to the 1st and 2nd video signals, and the 
advantage in which buildup of circuit magnitude can be prevented also exists. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the recording apparatus of the video signal 



in the 1st example of this invention. 

[Drawing 2] It is the block diagram of the regenerative apparatus of the video 
signal in the 2nd example of this invention. 

[Drawing 3] It is the block diagram of the recording apparatus of the video signal 
in the 3rd example of this invention. 

[Drawing 4] It is the block diagram of the regenerative apparatus of the video 
signal in the 4th example of this invention. 

[Drawing 5] It is the block diagram of the recording apparatus of the video signal 
in the 5th example of this invention. 

[Drawing 6] It is the block diagram of the regenerative apparatus of the video 
signal in the 6th example of this invention. 

[Drawing 7] It is the block diagram of the recording apparatus of the conventional 
video signal. 

[Description of Notations] 

30, 301, 302, 304, 305, 306 Inter-frame arithmetic circuit 

31, 311, 312, 314, 315, 316 Inter-frame reverse arithmetic circuit 

40, 401, 402, 404, 405, 406 Compression processing circuit in a frame 

41, 411, 412, 414, 415, 416 Extension processing circuit in a frame 
50,501,502 Record circuit 

51 ,51 1 ,512 Regenerative circuit 



70 72 Screen separation circuit 

71 73 Screen coupled circuit 

80 Synthetic Distribution Circuit 

81 Retrosynthesis Distribution Circuit 
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